INTRODUCTION {#sec1-1}
============

Synovial sarcoma (SS) is known as soft tissue tumor, commonly arising in para-articular areas of extremities. However, it can also occur in the head and neck area including thyroid gland. Of the tumors in the head and neck area, SS accounts for about 9% of all cases.\[[@ref1]\] However, primary SS of the thyroid gland is an extremely rare tumor which has been reported only five times in previous English literature.\[[@ref2][@ref3][@ref4][@ref5][@ref6]\] Here, we present a patient with primary monophasic SS (MSS) of the thyroid gland and its cytologic, histopathologic, immunohistochemical, molecular analytic findings.

CASE REPORT {#sec1-2}
===========

A 47-year-old woman incidentally detected thyroid mass on regular health check up. There was no history of swallowing difficulty or weight loss. Physical examination and laboratory findings including thyroid function test were unremarkable. On the thyroid ultrasonography, 7.8mm sized anechoic lesion suspected of malignancy was found in the isthmus of right lobe. No significantly enlarged cervical lymphadenopathy was noted \[[Figure 1](#F1){ref-type="fig"}\].

![Ultrasonography of the thyroid gland with 7.8 mm anechoic lesion in the isthmus of right lobe](CJ-14-24-g001){#F1}

The patient underwent ultrasonography-guided fine-needle aspiration (FNA). The overall cytologic feature showed large quantity of either single or clustered ovoid to spindle cells \[[Figure 2a](#F2){ref-type="fig"}\]. Some inflammatory cells such as lymphocytes, neutrophils, eosinophils, and plasma cells were seen in a bloody background. The tumor cells formed small and large three-dimensional compact clusters with ragged edges \[[Figure 2b](#F2){ref-type="fig"}\]. The nuclei of these cells were monotonous, oval to spindle shaped, and rich in fine granular chromatin with inconspicuous nucleoli. The cytoplasm was scanty and pale, making the nuclei resemble naked nuclei \[[Figure 3a](#F3){ref-type="fig"}\]. The cytologic features of single cells were similar to those of cluster-forming cells, suggesting that single cells had become detached from clusters \[[Figure 3b](#F3){ref-type="fig"}\]. Atypical cells with acinar or gland forming structures, mitosis, and necrosis were not observed. These cytologic findings could not provide a definitive diagnosis of whether the lesion is benign or malignant.

![(a) The cytologic findings revealed a hemorrhagic background with high cellularity which is composed of variable-sized nests and scattered naked cells (H and E, ×40). (b) The ovoid to spindle tumor cells form clusters with storiform arrangement (H and E, ×100)](CJ-14-24-g002){#F2}

![(a) Monotonous oval to spindle shaped nuclei with fine granular chromatin, inconspicuous nucleoli and scant cytoplasm (H and E, ×400). (b) The scattered cells similar to clustered tumor cells (H and E, ×400)](CJ-14-24-g003){#F3}

Subsequently, the patient underwent a total thyroidectomy. Grossly, the thyroid mass was a solid lesion with the greatest dimension of 0.8 cm and revealed irregular shape with no capsule \[[Figure 4a](#F4){ref-type="fig"}\]. The surface was grayish white, and there was some hemorrhage but no necrosis. Microscopically, the tumor was composed of ovoid to spindle tumor cells, forming fascicles with an interlacing arrangement \[[Figure 4b](#F4){ref-type="fig"}\]. The cells showed ovoid to spindle nuclei with fine chromatin and inconspicuous nucleoli that were similar to the cytologic findings as mentioned above. No acinar or glandular component was observed. Some inflammatory cells such as lymphocytes and eosinophils were admixed with tumor cells \[[Figure 4c](#F4){ref-type="fig"} and [4d](#F4){ref-type="fig"}\]. There was no collagen, amyloid-like materials, or mitosis.

![(a) 0.8 cm sized high cellular tumor without capulation (circle, H and E, ×20). (b) Well-demarcated mass from normal thyroid tissue (H and E, ×40). (c) Histopathology of mass in thyroid gland showing spindle-shaped tumor cells with storiform and admixed with various inflammatory cells (H and E, ×100). (d) Fine granular nuclei with inconspicuous nucleoli and scant cytoplasm (H and E, ×400)](CJ-14-24-g004){#F4}

Immunohistochemistry exhibited the positive reactivity for epithelial membrane antigen \[[Figure 5a](#F5){ref-type="fig"}\], pancytokeratin (CK) \[[Figure 5b](#F5){ref-type="fig"}\], vimentin \[[Figure 5c](#F5){ref-type="fig"}\], and transduction-like enhancing protein 1 \[[Figure 5d](#F5){ref-type="fig"}\]. The expression of neuroendocrine markers, CD56, synaptophysin, and chromogranin, was not found. The tumor cells also showed negative reactivity for calcitonin, CD34, thyroid transcription factor-1, S-100, c-kit for differentiating from the other spindle cell tumors. Furthermore, fluorescence *in situ* hybridization using paraffin block demonstrated translocation (X; 18)(p11;q11). Consequently, the diagnosis was made as SS \[[Figure 6](#F6){ref-type="fig"}\]. Additional whole-body positron emission tomography-computed tomography was performed to determine the origin of MSS. There was no other mass or metastasis. For the past 3 years of follow-up after surgery, no recurrence or metastasis has been identified.

![Immunohistochemical expression of EMA (a), CK (b), vimentin (c), and transduction-like enhancing protein 1 (d) in tumor cells](CJ-14-24-g005){#F5}

![Fluorescence *in situ* hybridization showing t (X; 18) using a dual-color break-apart probe. The 3' probe proximal to the SYT gene (green) and the 5' distal probe (red) are separated in abnormal cells expressing the translocation](CJ-14-24-g006){#F6}

DISCUSSION {#sec1-3}
==========

FNA is easy to apply, has low complication rates and high diagnostic value, and is a cost-effective test used in the diagnosis of thyroid nodules. Currently, FNA is the preferred diagnostic method for the initial stage of evaluation of thyroid nodules.\[[@ref7]\]

SS is a malignant mesenchymal tumor, commonly arising in para-articular areas of lower extremities. It is thought to originate from multipotent stem cells, not from synovium; therefore, it can occur at any sites.\[[@ref8]\] SSs arising in head and neck account for about 9% of all SS.\[[@ref1]\] However, SS arising in the thyroid gland is extremely rare and they have been reported only five times in previous English literature.\[[@ref2][@ref3][@ref4][@ref5][@ref6]\] Kikuchi *et al*. first reported SS of the thyroid gland in 2002. Previously reported clinical and histologic findings are summarized in [Table 1](#T1){ref-type="table"}.

###### 

Characteristics of synovial sarcoma in thyroid gland published in the literature

![](CJ-14-24-g007)

SSs are classified into two main subtypes; monophasic and biphasic. MSS is characterized by bipolar or fusiform nuclei with fine granular chromatin and scant cytoplasm.\[[@ref9]\] Our case showed spindle cells without atypia. However, mitosis, necrosis, and capsulation were not observed unlike the previously reported cases \[[Table 1](#T1){ref-type="table"}\]. These cytologic features need to be distinguished from the following diseases; medullary carcinoma, spindle epithelial tumor with thymus-like differentiation (SETTLE), undifferentiated carcinoma, ectopic hamartomatous thymoma, fibroma, low-grade fibrosarcoma, malignant peripheral nerve sheath tumor (MPNST), and other mesenchymal tumors. The characteristic cytologic features of medullary carcinoma are polygonal and spindle cells with fine chromatin and inconspicuous nucleoli, which makes it difficult to distinguish between medullary carcinoma and MSS. However, 44%-64% of medullary carcinomas have amyloid and less polymorphism than SS.\[[@ref2]\] SETTLE may show ovoid to spindle cell nest and single cells like MSS, but often biphasic.\[[@ref10]\] Undifferentiated carcinoma, unlike SS, is consisted with polygonal spindle cells and giant cells.\[[@ref2]\] Although ectopic hamartomatous thymoma is composed of epithelial and spindle cells with adipose cells, the proportion of spindle cell is usually predominant.\[[@ref11]\] Its spindle cells show naked nuclei, elongated ovoid nuclei with fine granular chromatin, and indistinct nucleoli or form nest, which are similar to SS. However, there are cytoplasmic processes in ectopic hamartomatous thymoma, unlike SS.\[[@ref12]\] Cytologic features of fibroma and low-grade fibrosarcoma often reveal high cellularity with fibrocollagenous stroma in which tumor cells are embedded. Herringbone pattern clusters and individually scattered tumor cells are spindle-shaped and have scant cytoplasm. In intact specimen, the cytoplasmic processes of low-grade fibrosarcoma and fibroma are elongated at both ends of the cell.\[[@ref13][@ref14]\] MPNST is composed of spindle cells, form long and short fascicles and in small clusters with some naked nuclei.\[[@ref15]\] Diagnosis of FNA from MSS of thyroid gland might be very difficult because its cytologic features overlap with other spindle cell tumors mentioned above.

Cytogenetic and molecular genetic analysis is strong adjunctive method for the evaluation of soft tissue tumors, also important for confirming a diagnosis of SS. SS is characterized by a chromosomal translocation t(X; 18)(p11.2;q11.2), which results in the expression of a chimera SYT-SSX transcript.\[[@ref8]\] Molecular genetic analysis is possible in formalin-fixed-paraffin embedded tissue as well as in FNA sample. Because FNA plays an important role in the diagnosis of thyroid lesions, it may be useful in evaluating thyroid spindle cell tumors.

SUMMARY {#sec1-4}
=======

Primary MSS arising in the thyroid gland is extremely rare. Thus, diagnosis of MSS could be difficult with FNA even it is a useful tool in evaluating thyroid lesion. Clinical behavior of SS in thyroid gland is not clear although SS of soft tissue shows aggressive behavior. Therefore, early detection of MSS is important in determining treatment options including tumor resection and chemoradiation. When SS is suspected, detection of SYT-SSX fusion gene transcript is very helpful method for diagnosis.
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FNA - Fine needle aspiration

MPNST - Malignant peripheral nerve sheath tumor

MSS - Monophasic synovial sarcoma

SETTLE - Spindle epithelial tumor with thymus-like differentiation

SS - Synovial sarcoma.
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